High quality Schottky diodes were prepared by printing colloidal graphite on the polished wafers of n-type InP or n-type GaN. The wafers were earlier sparsely covered with palladium or platinum nanoparticles by electrophoresis from prepared colloid solutions in isooctane. Deposited contacts and nanoparticles were observed by scanning electron mictroscopy. Current voltage characteristics of the Schottky diodes showed high rectication ratios and the barrier heights close to the value of vacuum-level-alignment of the SchottkyMott limit. The sensitivity to hydrogen of the diodes was measured in the ow of hydrogen/nitrogen mixtures of various hydrogen concentrations in the range from 1 ppm to 1000 ppm. The estimated detection limits of the diodes were in the sub-ppm range. The diodes represent orders-of-magnitude improvement over the best hydrogen sensors reported previously.
Introduction
Hydrogen is used in many places in industry, medicine and research laboratories [1] where hydrogen sensors are used for safety reason. In addition, a hydrogen-sensitive sensor has a good application in apparatuses for nding small leaks in various closed systems, e.g. in equipments with a high or ultrahigh vacuum. Until recently, the only facility for that purpose was a helium leak detector, which is very costly and which uses helium, whose natural reserves are severely declining and its price rising [2] . Cheaper devices containing hydrogen sensors, using forming gas, which is a non-ammable mixture of hydrogen with nitrogen, can perform the same function.
Hydrogen sensors have been prepared on more kinds of semiconductors by using catalytic metals either in the gate of semiconductormetalsemiconductor structures or as metal contacts of the Schottky barriers [315] . In those sensors, hydrogen molecules are dissociated by catalytic metals and hydrogen atoms form a dipole layer, which reduces eective work function of the metal and changes the currentvoltage characteristics of the sensor.
In this article we bring our research report on the Schottky barriers on InP and GaN for the detection of hydrogen. InP is suitable for the detection of hydrogen at normal temperature, whereas GaN can be used at high temperatures up to 800
• C [16] . For the dissociation of hydrogen molecules, we used nanoparticles of the catalytic metal Pd or Pt. An important dierence from * corresponding author; e-mail: zdansky@ufe.cz other similar sensors is that the Schottky barrier is not formed only by catalytic metal nanoparticles, but also by conducting porous graphite. Layers of porous graphite form the Schottky barrier of the height value close to the vacuum-level alignment (the SchottkyMott limit) [17] , which is a good pre-requisite for high detection sensitivity, and they also allow free access of hydrogen gas to the semiconductor interface. The article closely relates to our previous studies published recently [1820] .
Experimental
Hydrogen sensors were made on professionally grown and polished semiconductor wafers. InP wafers were pur- 
Results
The SEM image of the surface of GaN with Pt nanoparticles deposited electrophoretically can be seen in Fig. 1 . It is well seen that the surface is not covered totally. Spherical light spots of about 7 nm diameter representing Pt nanoparticles are grouped together in larger islands, which were formed by growing mechanism during the deposition. We observed that there were fewer and larger islands on well polished surfaces than on rougher surfaces. On the other hand, there were no groups (aggregates) of Pt nanoparticles in the colloid as found by observing SEM images of colloid drops made on metallic substrates and evaporating the solvent isooctane (not shown). Light spherical Pt nanoparticles in Fig. 1 contrast with the dark cloud around them. This cloud was probably formed by the surfactant AOT. It should be noted that there was a surplus of AOT in the colloid, so that observing wider cloud-layer is plausible. Fig. 1 . SEM image of GaN surface with Pt nanoparticles. We suggest that the same method of preparation should be successful for other semiconductors as well. We are going to investigate such kind of diodes on silicon which could lead to much cheaper gas sensors, compatible with sophisticated silicon technology.
